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Abstract 
In mathematics instruction, can a teacher implement surface features of instruction that foster 
self-regulated learning as well as achieve quality at the deeper level of instruction, that is, 
focus on higher-level thinking, problem-solving, und mathematical modeling? An educational 
reform effort in Switzerland targets both of these dimensions, self-regulated learning and 
conceptual understanding. We examined realization of the two dimensions in classroom 
instruction in a video-based study of 79 eighth-grade math classes using three kinds of data: 
videotapes of mathematics lessons, student and teacher questionnaires, and achievement tests. 
As to the surface level of instruction, teachers reported how frequently they provided 
opportunities for self-regulated learning. To assess the deeper level of instruction, teachers 
reported how frequently they provided opportunities for independent problem solving. 
Zusätzlich we examined the extent to which teachers’ pedagogical beliefs reflected a 
constructivist orientation; in addition,. The results showed that teachers implemented the two 
dimensions relatively independently of one another. Teachers’ constructivist-oriented beliefs 
influenced only opportunities provided for independent problem-solving and did not affect 
opportunities for self-regulated learning. The latter had a positive effect on students’ learning 
experiences. Professional development should encourage teachers to take greater account of 
both surface-level and deeper-level (quality) features of instruction. 
 
Keywords: Mathematics instruction, self-regulated learning, instructional quality 
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1. Introduction 
 Mathematics instruction in Switzerland is influenced by two instructional models. For 
one, educational reform notions of student-oriented instruction (partly inspired by the German 
tradition of progressive education) have long played a relatively important role. As compared 
to traditional instruction, student-oriented instruction seeks in the main to grant students 
greater autonomy in learning by using more open forms of instruction, such as individualized 
learning assignments for the week or project work. Characteristic of this reform effort is a 
focus on surface-level characteristics of instruction rather than on the deeper level of the 
quality of students’ learning processes. The second model arose in the 1960s, when Swiss 
mathematics instruction came to be strongly influenced by the cognitive-constructivist-based 
didactics of Aebli (1983). Based on Piaget’s psychology of thinking, Aebli strongly 
emphasizes the instructional goals of conceptual understanding and problem orientation. Here 
there is a much stronger focus on the quality of learning processes, or the deeper level of 
instruction. Beginning in the 1990s, a reform initiative in Switzerland called “Extended 
Forms of Learning and Teaching,” taking both models of instruction into consideration, has 
sought to synthesize the two change recommendations. 
The present investigation was conducted within the framework of the Swiss Video 
Study (see Reusser & Pauli, 2003), which is both a part and an extension of the TIMSS 
(Third International Mathematics and Science Study) 1999 Video Study (Hiebert, Gallimore, 
Garnier, et al., 2003). The Swiss Video Study was designed based on a systemic framework 
of quality of instruction (Fend, 1998; Helmke, 2003; Reusser & Pauli, 2003). This framework 
takes into account conditions of instruction, such as teacher and student characteristics, and 
sees educational effects, in principle, as mediated by students’ cognitive and motivational 
processes as well as by their subjective experiences.  
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The Swiss study supplemented the TIMSS Video Study with further video analyses 
and data in an endeavor to clarify the role of the reform initiative “Extended Forms of 
Teaching and Learning” with a particular focus on the two instructional models described 
above in Swiss mathematics instruction. On a more systematic level, the research question is: 
To what extent are individualized, more open forms of instruction, which are reforms 
primarily at the surface level of lesson organization, compatible with quality-oriented 
instruction that aims at fostering conceptual understanding and problem-solving processes? 
 
2. Theoretical framework: Teaching reforms in (Swiss) mathematics instruction 
Since the 1960s, Swiss teaching has been strongly influenced by Aebli;  Aebli’s 
influential work on “twelve basic forms of teaching” (Aebli, 1983), first published in 1961, 
has appeared in 22 editions so far. In that work, Aebli developed his didactics based on a 
constructivist understanding of teaching and learning processes. Like Piaget, Aebli assumed 
that learners “actively construct and transform knowledge by integrating new information and 
experience into what they have previously come to understand, and by revising and 
reinterpreting old knowledge in order to reconcile it with the new” (Stebler & Reusser, 1999, 
p. 2). While Aebli concurs with Piaget regarding the active role of the learner in the learning 
processes, in contrast to Piaget he attributes a central role to the guidance and mediation of 
learning through interaction with the teacher. This is expressed in his model of “problem-
based construction,” a teacher-guided problem-solving approach with the goal of achieving 
deep and flexible understanding. Aebli’s concept is focused above all on the cognitive 
processes of (guided) individual knowledge construction; the socio-cognitive processes of 
shared knowledge construction in a more co-constructive dialogue between teacher and 
students, but also among students, are not Aebli’s central focus. Thus, Aebli’s instructional 
model of knowledge building and problem-oriented teaching can be characterized as 
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constructivist, but in essence individualistic, with the teacher as dominant actor and main 
leader of the discourse.  
However, models of student-oriented instruction rooted in progressive education in 
the German tradition (“reform pedagogy”) have also always been important in Switzerland. 
These models emphasized student autonomy and granting students some freedom of choice 
and co-determination in the arrangement of their learning. In line with the pedagogical belief 
in the active learner, some instructional arrangements were valued and practiced that were 
developed at the beginning of the twentieth century and went on to be typical of forms of 
“open education” of the 1960s and 1970s (student-centered classrooms and active learning).  
In the 1990s, these ideas saw a significant renaissance in a teaching reform initiative 
that emerged essentially from the field of practice and came to be called “Extended Forms of 
Teaching and Learning” (Pauli, Reusser, Waldis, et al., 2003). This educational reform 
model, which is quite widespread in Swiss instruction (Pauli et al., 2003; Stebler & Reusser, 
1999), strives for an extension of the repertoire of teaching methods. For one, it focuses 
primarily on the organization of learning activities, aiming to give students more 
opportunities for co-determination and individualized learning. Typical learning arrangements 
are individualized weekly learning plans, project teaching, learning contracts, and 
workstations.  But the reform model of extended forms of teaching and learning also aims at 
improving the quality of the learning processes. It bases on a constructivist learning concept 
as put forward by Aebli but is also oriented towards findings of current research on teaching 
and learning (see, for example, De Corte, 2004). By incorporating social-constructivist 
(Perret-Clermont & Carugati, 2001) and sociocultural theories (Sfard, 2002; Wells & 
Claxton, 2002), there is a stronger emphasis in the reform model than in Aebli on the co-
constructive, or social character of teaching and learning processes (Reusser, 2001). The 
model focuses thereby also on social cognitive, motivational, and emotional processes and 
activities of the students in problem-solving and learning. As for mathematical competence, 
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in addition to thoroughly understood, flexible knowledge, an important goal of instruction is 
the enhancing of cognitive, metacognitive, communicative, and volitional abilities, and of 
interests and beliefs that are important for self-regulated learning and problem-solving (De 
Corte, 2004; Simons, Van der Linden, & Duffy, 2000). Based on this social-constructivist 
conception of teaching and learning, the reform model of extended forms of teaching and 
learning also calls for more opportunities for independent problem-solving by students. These 
learning opportunities are seen as contributing to understanding-oriented, cognitively 
activating mathematics instruction, which in turn seems to have a positive influence on 
students’ mathematics learning (Baumert & Köller, 2000; Hiebert, Carpenter, Fennema et al., 
1997; NCTM, 2000; Schoen, 2003). 
The reform model of extended forms of teaching and learning should  not be equated 
with the - in part misunderstood - concepts of “open education,” which focus one-sidedly on 
fostering student co-determination and individualization at the cost of the quality of subject-
based learning processes, with sometimes positive effects on non-cognitive learning goals but 
often negative effects on achievement (Einsiedler, 2000; Giaconia & Hedges, 1982; Gruehn, 
2000). Instead, the goal of the reform model is to combine a student-centered orientation with 
a clear focus on cognitive activation and conceptual understanding. 
The aim of the present study was to clarify the extent to which, and how, the two 
dimensions of the reform approach can be achieved simultaneously and successfully in 
classroom instruction. More specifically, we explored (1) if there is a connection between the 
(self-reported) frequency of two reform-oriented teaching practices (opportunities for self-
regulated learning and independent problem-solving); (2) how teachers’ (self-reported) 
implementation of opportunities for self-regulated learning and independent problem-solving 
is related to teachers’ constructivist pedagogical beliefs; (3) whether self-reported refor-
oriented teaching practices influence observers’ and students’ perception of the quality of 
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instruction and students’ subjective learning experiences; and (4) whether self-reported 
reform-oriented teaching practices influence learning outcomes (achievement, interest).  
3. Method 
3.1 Sample 
The present analysis is based on a sub-sample of the representative sample of N = 156 
school classes in the extended Swiss Video Study. This study was embedded in an 
international, cross-cultural video study on mathematics instruction in grade 8 as a part of the 
TIMSS (Hiebert, Gallimore, Garnier et al., 2003). The sub-sample used for the present 
analysis consists of N = 79 classes and their teachers, with a total of 1,407 eighth-grade 
students (51.4% girls, 48.6% boys) in the German-speaking part of Switzerland. In this 
investigation we included from the larger, representative sample of German-speaking classes 
only classes from two types of schools at the lower secondary level in Switzerland – 32 
classes from the lower track (Realschule) and and 47 classes from the higher track 
(Sekundarschule). Due to the small sample size, the 10 classes from the highest level 
(Gymnasium) were excluded from the analyses.  
3.2 Data collection and instruments 
The dataset included classroom videos, teacher and student questionnaires, and 
mathematics achievement tests. The classroom videos of mathematics lessons were recorded 
over the course of the school year 1999/2000 as a part of the the TIMSS 1999 Video Study. 
Teachers completed one questionnaire. Students completed the student questionnaire and 
took the mathematics achievement test twice (at the beginning (t1) and end (t2) of the school 
year).  
3.3 Measures 
Teacher questionnaire 
Constructivist orientation of teachers' pedagogical beliefs. The constructivist orientation of 
teachers' pedagogical beliefs was measured using items from a questionnaire originally 
  8 
developed by Peterson, Fennema, Carpenter et al. (1989) but revised and translated into 
German by Staub and Stern (2002). The questionnaire, which originally comprised 48 items 
(within 4 subscales), was adapted to the secondary school level with the cooperation of Staub 
and reduced to 19 items. The items represent positively and negatively formulated statements 
about teaching and learning mathematics; teachers responded on a 4-point response scale 
(from 1 (not at all true) to 4 (very true)). An example of a positively formulated item is: 
“Students learn mathematics best by discovering problem solutions themselves.” The 
negative items were recoded. Factor analysis revealed that it was not possible to reconstruct 
the 4 subscales of the original questionnaire, but it was possible to form one scale, comprising 
14 items, as a global measure of constructivist orientation of teachers’ belief (alpha = .80; 
M/SD: 2.65/.31). The higher a teacher scores on this measure, the more strongly his or her 
beliefs are oriented towards a constructivist understanding of teaching and learning processes. 
Reform-oriented instructional arrangement. The teachers indicated on a 5-point response 
scale how frequently they implemented 31 teaching methods in their teaching (1: less than 
once a month, 2: 1-2 times a month, 3: once a week, 4: 2-3 times a week, 5: in (almost) every 
lesson). Two scales were formed to measure the two dimensions of the reform-oriented 
teaching style of the extended forms of teaching and learning model that are of interest here, 
"opportunities for independent problem-solving" (3 items; for example, “Students attempt to 
discover solution paths, principles, rules, etc. themselves”; alpha = .72; M/SD: 2.84/.81) and 
"opportunities for self-regulated learning" (8 items; for example, “In my mathematics 
instruction, the students work according to an individual weekly plan”; alpha = .65; M/SD: 
1.81/.55).   
Student questionnaire 
Perceived instructional quality. Two scales were used to measure student perception of 
instructional quality in view of the goal of the reform model to combine a student-oriented 
teaching style with a high level of cognitive activation of the students. The scale “perceived 
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cognitive activation” (alpha = .78; M/SD: 2.96/.47) was formed out of 6 subscales that 
measured various aspects of cognitively activating instruction (including motivational quality, 
demanding practice, discussion of multiple solution paths, discovery-based access to 
problems). The scale “perceived student orientation” (alpha = .83; M/SD: 3.01/.54) 
comprised 9 subscales that, for one, measure the granting of autonomy in the learning process 
(including co-determination of the learning path, target agreements), and, for another, look at 
teachers’ adaptive support of the learning process (including diagnostic competence, culture 
of errors, individual learning support).  A  4-point response format was used for all subscales. 
Emotional experience of instruction. Students’ feelings during instruction were captured 
using 8 bipolar individual ratings on the question "How do you mostly feel in the 
mathematics lesson?" (for example, challenged – bored, uninvolved - involved). These were 
condensed into one scale (alpha = .79; 6-point response format; M/SD: 4.09/.82). 
Interest: Students’ interest in mathematics was measured using an 8-item scale (alpha = .91; 
M/SD: 2.93/.68 (t1); 2.86/.74(t2) with a 4-point response format. Examples of items are: 
“Mathematics is exciting”; “Mathematics is very useful to me.” 
For all of the scales, higher values indicate a more positive characterization of the constructs 
measured. 
Achievement test: Mathematics achievement was measured using the 1995 TIMSS 
mathematics test (Moser, Ramseier, Keller, et al., 1997) (M/SD: 547.09/78.47(t1); 
573.70/75.93 (t2)). 
Video analyses: High-inference ratings of instructional quality. In addition to the students’ 
perceptions, student orientation and cognitive activation were also judged by trained 
observers. A video recording of one mathematics lesson was available from each 
teacher/class. The video recordings were assessed by two trained observers using a rating 
inventory developed by the Max-Planck Institute of Education in Berlin, Germany (Clausen, 
2002; Gruehn, 2000; Klieme & Clausen, 1999). The inventory consisted of 94 ratings 
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combined into 27 scales, which measured various aspects of instructional quality, using a 4-
point response format (from 1 (not at all true) to 4 (completely true)). An examination of 
rating quality, based on generalization theory, revealed sufficient to good coefficients 
(Clausen, Reusser, & Klieme, 2003). By means of factor analysis, it was possible to form four 
general scales that measure four aspects of instructional quality. Our present study uses only 
two of these, cognitive activation (alpha = .93; M/SD: 3.05/.48) and student orientation (alpha 
= .84; M/SD: 3.09/.38). The scale “cognitive activation” comprises 6 subscales (including, for 
example, demanding practice, the teacher as a mediator of negotiating processes), and the 
scale “student orientation” contains 7 subscales (including, for example, culture of errors, 
positive student orientation, individual learning support). Although both scales partly 
comprise the same subscales as those in the instruments to measure students’ perceptions, 
they are not completely congruent. 
4. Results 
As the data have a hierarchical structure and we are interested in mediated effects, 
multi-level structural equation models were used. Models A and B (see below Figures 1 and 
2) were estimated using Mplus (version 4; Muthén & Muthén, 2006).). The sample size on 
level 1 is n = 1407 students, and the number of classes (i.e., clusters on level 2) is n = 79. The 
average cluster size thus amounts to n = 17.8. The proportions of missing values on level 1 
with regard to variables of timepoint t1 are between 0.0 % and 6.7 %, with a mean value of 
2.8%. Due to practical constraints, it was only possible to include about half of the classes for 
the second questionnaire and test (t2), meaning that the proportion of missing values for 
interest in math (t2) and math achievement (t2) scores are far higher (proportions of missing 
values of 48.0% and 52.5%, respectively). To take into account this high rate of missing 
values, the Full-Information Maximum-Likelihood Algorithm was applied (Wothke, 2000). 
Due to a slight deviation of some variables from the normal distribution (CR of skewness or 
kurtosis > 1.96), robust standard errors were computed using the sandwich estimator. In model 
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A, the intraclass correlations (ICC) as estimated by Mplus fall between 0.090 for positive 
emotions (t1) and 0.468 for math achievement (t1). In model B, they range from a very low 
0.043 for interest in math (t1) to .299 for student orientation (t1). 
Both models contain relatively few restrictions and are of a heuristic rather than a 
strict hypothesis-testing nature. Based on the current state of research, it was not the goal of 
the analysis to test a fully elaborated model as a whole. Rather, the concern was with 
exploring the interplay of the individual factors. Therefore, all of the paths coefficients that 
were freely estimated, were, in case of non-significance, left as is rather than fixed to zero.  
All results are presented in Figures 1 and 2. The notation applied in the models is 
equivalent to that proposed by Muthén & Muthén (2006). On the basis of theoretical 
considerations and some empirical evidence (Klieme, Schümer, & Knoll, 2001), it can be 
assumed that the extent of cognitive activation of the students in instruction might be relevant 
to achievement, while a student orientation in instruction should primarily affect students’ 
well-being and interest (see section 2 above). Therefore, in order to limit the complexity, two 
separate models were calculated, each focusing on one of the two recorded dimensions of 
instructional quality: cognitive activation in Model A (Fig. 1), which relates to achievement, 
and student orientation in Model B (Fig. 2), which relates to interest. Students’ emotional 
experience (positive emotions) was introduced in both models. The school track (lower vs. 
higher) was included in both models, since there is some empirical evidence for track effects 
in related research (see, for example, Kunter & Baumert, 2006; Pauli et al., 2003). In the 
following we comment on only the most important relationships (and non-relationships) 
relevant to our research questions. 
------------------------------------------ 
Insert Figures 1 and 2 about here 
------------------------------------------ 
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Teachers 
As Figures 1 and 2 reveal, the constructivist orientation of teachers’ beliefs 
(T_CONST) had a highly significant effect (β = .43***) on self-reported reform-oriented 
instructional practice when it came to providing opportunities for independent problem-
solving (T_OIPS) but not on the second aspect of reform, namely, the (self-reported) 
provision of opportunities for self-regulated learning (T_OSRL). Whereas the reform model 
recommends practice of both, self-regulated learning and independent problem-solving, the 
relationship between these two aspects (T_OSRL; T_OIPS) was relatively low (r=.20), and it 
was only significant at the .05 level when tested with one-tailed probability. School track had 
a highly significant effect (β = .39**) on the self-reported frequency of opportunities for 
independent problem-solving. This means that teachers in the higher track school reported 
providing considerably more opportunities for independent problem-solving than teachers in 
the lower track school.  
Observers’ and students’ view of instructional quality 
Frequency of opportunities for self-regulated learning, as reported by the teachers 
(T_OSRL), had a highly significant positive effect on both dimensions of instructional 
quality, student orientation and cognitive activation, as rated by observers. Observers rated 
the lessons of teachers who reported providing opportunities for self-regulated learning more 
frequently as more student-oriented (O_SORIE, Model B, β = .38***) and more cognitively 
activating (O_COGA, Model A; β = .32***). Observer assessments of cognitive activation 
were also positively influenced by teachers’ self-reported frequency of opportunities for 
independent problem-solving (Model A, β = .20*), while as shown in Model B, this aspect 
plays no role for the observer ratings of student orientation.  
In contrast to the observers’ ratings, student perceptions of instructional quality was 
influenced only by teachers’ self-reported frequency of providing opportunities for self-
regulated learning and not by the extent of opportunities provided for independent problem-
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solving. There is a substantial positive effect of the factor “opportunities for self-regulated 
learning” on cognitive activation as perceived by students (S_COGA; Model A; β = . 29*) 
and student orientation (S:_SORIE; Model B; β=.27**) as well as on students’ emotional 
experience (S_POEM; Model A: β = .45***; Model B: β = .47***). However, it should be 
taken into account here that for emotional experience, the greatest proportion of the variance 
was found not between but rather within the classes (ICC for S_POEM: .09; for S_COGA: 
.31; for S_SORIE: .30). There was a highly significant association between emotional 
experience and students’ perceptions of the instruction at the class and individual level (level 
2= class level; level 1=individual level), with regard to cognitive activation (level 2: .67***; 
level 1: .35***) and student orientation (level 2: .63***; level 1: .35***).  
School track had a differing effect on observer judgments and student perceptions: 
While the observers rated cognitive activation in the lessons in the higher school track as 
higher (Model A, β = .23*), students in the higher school track rated both cognitive activation 
(Model A, β = -.30**) and student orientation (Model B, β = -.38***) clearly more 
negatively than students in the lower school track.  
Reform-oriented instruction and students’ interest and achievement in mathematics 
Mathematics achievement and interest in mathematics from t1 were included in the 
model in order to identify any effect of reform-oriented instruction in terms of the 
development of mathematics achievement and interest over the course of the school year. 
Mathematics achievement (Model A) proved to be highly stable between t1 and t2 at the class 
level (β = .82***) and at the individual level (β = 59***). Apart from the stability effect, at 
the class level mathematics achievement (S_MATH_2) was explained by none of the 
variables included in the model. At the individual level, the results showed a small but 
significant positive effect of (positive) emotional experience of instruction (S_POEM) on 
mathematics achievement (level1, S_MATH_2; β = .09**). The expected school track effect 
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(β = .84***) was only apparent at t1, meaning that there was no systematic difference by 
track in the development of math achievement between t1 and t2. 
With regard to interest in mathematics, some more restrictions had to be applied in 
Model B as compared to Model A. All direct effects on interest in math at t2, with the 
exception of the stability coefficient (from t1 interest in math) and the effect of track, were 
fixed to zero in order to allow for the estimation to converge. The goodness-of-fit values 
support these assumptions.  
As Figure 2 shows, interest was highly stable between t1 and t2 at both the class level 
(β = .83***) and the individual level (β = 78***). School track had a negative effect on 
interest at t2 (β = -.29*). With the exception of school track, interest (t2) at the class level was 
not explained by any of the other variables included in the model. A positive effect of 
emotional experience on interest was apparent only at t1 (β = .65***).  
On the whole (not depicted in the figures), for achievement a considerable proportion 
of the variance was found between the classes (ICC for S_MATH_1/S_MATH_2: .47/.38). 
For interest, the low intraclass correlation (S_INTER_1/S_INTER_2: .04/.08) shows that here 
the largest proportion of the variance was not between but rather within classes. 
5. Discussion 
The goal of this investigation was to unravel the extent to which increased use of more 
open, individualized forms of instruction at the surface level can be reconciled with the 
quality requirements of instruction that is problem-oriented and fosters students’ conceptual 
understanding, as recommended by the reform model of extended forms of teaching and 
learning in Switzerland. In order to examine how this manifests itself in the thoughts and 
actions of Swiss mathematics teachers and how it affects classrooom practices, data from the 
multiple perspectives of the teachers, students, and independent observers of instruction were 
compared. More specifically, we explored relationships (1) between the (self-reported) 
frequency of implementation of two reform-oriented teaching practices (opportunities for 
  15 
self-regulated learning and independent problem-solving), (2) between teachers’ beliefs about 
teaching and learning (constructivist orientation) and teachers’ (self-reported) provision of 
both opportunities for self-regulated learning and opportunities for independent problem-
solving; (3) between the self-reported teaching practices and observers’ and students’ 
perception of the quality of instruction (as well as students’ subjective learning experiences), 
and (4) between the self-reported teaching practices and learning outcomes (achievement, 
interest). 
To start with the last question (4), neither reform-oriented instructional practice as 
reported by the teachers nor assessment of the instructional quality by observers and students 
had a systematic effect on the development of achievement and interest over the course of the 
school year. This is somewhat contrary to international research findings. For instance, based 
on video analyses and using the same rating instrument as in our study, Klieme, Schümer, and 
Knoll (2001) found a positive effect of the extent of cognitive activation of the learners on 
achievement at least at the class level. In addition, Staub and Stern (2002) found that teacher 
beliefs reflecting a constructivist orientation had a direct positive effect on students’ 
achievement. While there were no positive effects, our results also did not confirm the 
repeatedly demonstrated negative effects of increased student orientation and 
individualization on achievement (Gruehn, 2000). On the other hand, we also found no 
positive effect of these instructional features on the development of students’ interest over the 
course of the school year, as could be expected based on the literature on student-oriented 
teaching (Einsiedler, 2000; Giaconia & Hedges, 1982). On the whole, the results regarding 
the development of achievement and interest should not be overvalued, as they are based on a 
partial sample only; the sample comprises approximately half of the classes and is no longer 
representative.  
More important are the results regarding the first three questions. With regard to 
question 1, our results indicate that the increased use of student-oriented and individualized 
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didactic arrangements does not necessarily emerge at the cost of learning opportunities that 
are aimed at fostering higher-order thinking skills and demanding problem-solving processes, 
but that the two dimensions are still realized relatively independently of one another. In view 
of fostering mathematical competence in students, our results suggest that suitable education 
measures, based on a social-constructivist understanding of teaching and learning processes, 
should enable teachers to focus on both dimensions to the same extent in the planning and 
implementation of their instruction. Otherwise, there is a danger that reform-oriented changes 
will remain limited to relatively superficial features of instruction and, consequently, the 
deeper structure of instructional quality in the sense of teaching for understanding and 
problem-solving will not be sufficiently accounted for.  
With regard to question 2 – how teachers’ (self-reported) implementation of 
opportunities for self-regulated learning and independent problem-solving is related to 
teachers’ constructivist pedagogical beliefs – the only partial relationship between 
constructivist-oriented beliefs and (reported) reform-oriented teaching methods is consistent 
with findings from teacher cognition research that point to the complex relationships between 
beliefs and action (Calderhead, 1996). For example, Franke, Fennema, and Carpenter (1997) 
showed that changes in instructional practice in the framework of a professional development 
program occurred in some teachers as a consequence of changes in their beliefs, while for 
others a change of practice preceded the development of beliefs in the direction of a 
constructivist understanding of teaching and learning.  
In accordance with other studies (for example, Kunter, 2005) our results revealed an 
effect of school track on instructional arrangements: teachers in the higher track school more 
frequently reported offering opportunities for independent problem-solving than teachers in 
the lower track did. This track effect may be connected with the training and professional 
situation of Swiss mathematics teachers, which until recently differed for teachers of the two 
school types: teachers in the higher track school possess a more thorough subject-based 
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training in mathematics, and they generally only teach a small number of school subjects 
other than mathematics. In contrast, teachers from the lower track are “all-rounders,” and 
their training encompasses all school subjects. As the implementation and support of learning 
situations where students are required to solve challenging, open-ended problems on their 
own places high demands on the mathematical and subject-didactic competence of the 
teacher, it is plausible to assume that teachers in the higher track are more likely to be capable 
of doing this than teachers in the lower track are. Another possible explanation is related to 
teachers’ beliefs about students and student learning: Teachers tend to see demanding 
learning situations, which require higher-order thinking skills, as unsuitable for weaker 
students (Zohar, Schwartzer, & Tamir, 1998).  
With regard to question 3 our results show that the reform orientation of the teachers 
was indeed reflected in features of instructional quality, as perceived both by external 
observers and by students, and led to a more positive rating of the instruction and, in 
particular, to a more positive emotional experience of the students. Both student and observer 
perceptions thus validate to a certain degree the teachers’ self-reports of their instructional 
arrangements. Particularly noteworthy are the substantial effects of the increased realization 
of opportunities for self-regulated learning as reported by the teachers on the observers’ 
assessment of student orientation and cognitive activation. Indeed, this is all the more striking 
when one considers that the observers rated only one single, randomly selected lesson and 
that opportunities for self-regulated learning, according to the teachers, are in no way realized 
in every lesson, as the low mean value of this scale suggests. This implies that the instruction 
provided by teachers who place greater emphasis on self-regulated learning may be 
distinguished by other characteristics not captured here. Clues for this can be gained from 
further data from the teacher survey, which are not presented here for lack of space. For 
instance, it is apparent that a greater frequency of opportunities for self-regulated learning 
was also accompanied by changed assessment practices (more verbal assessment as well as an 
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incorporation of self-assessment by students). Furthermore, a link was apparent with 
cooperation with teaching colleagues and scrutiny of subject literature, which points to 
stronger professional commitment on the part of more reform-oriented teachers. Together 
with the greater scope for student autonomy, which conveys the increased use of 
opportunities for self-regulated learning, these features must also be partially responsible for 
the positive effect of this instruction on the emotional experience of the students (Pekrun, 
Goetz, Titz, et al., 2002). 
Apart from the equally positive student and observer perceptions of instruction by 
teachers who more frequently enable self-regulated learning, in line with previous research 
(Clausen, 2002), differences in the perspectives of observers and students were also apparent. 
Whereas for the students only the reported extent of opportunities for self-regulated learning 
played a role, the ratings of the observers were also influenced by teachers’ emphasis on 
opportunities for independent problem-solving. The observers, but not the students, therefore 
also seemed to take into account instructional features that can be categorized as belonging 
more to the deeper structure of instruction. For students, the close link between perception of 
instruction and emotional experience points to a halo effect. Students generally rate 
instruction in which they feel at ease also favorably  in terms of quality (Clausen, 2002). The 
positive effect on students’ emotional experience is important in two regards. First, it is 
desirable per se that the students feel at ease in the lesson, and second, research in the area of 
learning-related emotions shows that positive emotions are relevant with regard to the 
fostering of important educational goals such as self-regulated learning, the development of 
subject-related interests, and achievement development (Pekrun, 2005; Pekrun et al., 2002). 
The second aspect is confirmed in our study by the small but positive effects of emotional 
experience on mathematics achievement, although it should be noted that achievement and 
emotions may also influence each other (Pekrun, Goetz, Titz, et al., 2004). A limitation of 
these analyses is that, as yet, they have been based on the assumption that reform-oriented 
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teaching and learning forms have the same effect on all students. In a next research step, 
differential effects on students with different (cognitive and motivational) characteristics 
should also be examined.  
To summarize, two conclusions can be drawn from our results. First, in spite of the 
positive influences of teachers’ reform orientation on the quality of mathematics instruction, 
our results show that linking a stronger student orientation with a stronger emphasis on 
cognitive activation of the students remains a non-trivial challenge. This should be taken into 
account in professional teacher training. Second, with respect to research methods, our results 
illustrate that teachers, students, and observers may focus on different aspects of teaching and 
teaching quality. Therefore, it seems to be important to integrate all three perspectives in 
studies on teaching and classsroom cultures. 
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Figure 1: Multi-level path model A 
Relationships between teacher beliefs (T_CONST), self-reported reform-oriented instruction (T_OSRL; 
T_OIPS), observer ratings of the videotaped lesson with regard to cognitive activation of students (O_COGA), 
students’ perception of cognitive activation (S_COGA), students’ positive emotions (S_POEM), and students’ 
mathematics achievement (S_MATH_1; S_MATH_2), controlled by school track (0= lower, 1=higher track) 
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Figure 2: Multi-level path model B  
Relationships between teacher beliefs (T_CONST), self-reported reform-oriented instruction (T_OSRL; 
T_OIPS), observer ratings of the videotaped lesson with regard to student-oriented instruction (O_SORIE), 
students’ perception of student-oriented instruction (S_SORIE), students’ positive emotions (S_POEM), and 
students’ interest (S_INTER_1; S_INTER_2), controlled by school track (0= lower, 1=higher track) 
 
 
 
